A utosomal-dominant transthyretin (TTR)-related amyloidosis usually manifests in the third to fifth decade with a length-dependent axonal neuropathy and prominent involvement of the small diameter nerve fibers. Objectives: To describe the clinical and para-clinical findings in patients with hereditary transthyretin amyloidosis (hATTR), formerly known as transthyretin-related familial amyloid polyneuropathy (TTR-FAP). Methods: Electrodiagnostic, cerebrospinal fluid (CSF), and TTR gene findings in two patients misdiagnosed with chronic inflammatory demyelinating polyneuropathy (CIDP). Results: A 78-year-old, right-handed, Caucasian male (patient 1) and a 69-year-old, right-handed, Japanese male (patient 2) were referred for late-onset sensory symptoms of the hands and feet as initial manifestations. The first patient, after several years, developed progressive leg weakness affecting his gait and balance, as well as dysautonomic complaints. The second patient had relatively rapid progression with bilateral foot drop and ambulation difficulty after a few months. In both patients, CSF findings were unremarkable. Lumbar spine magnetic resonance imaging did not reveal abnormal thickening or enhancement of the lumbar plexus and exiting nerve roots. Both patients were initially diagnosed with CIDP before being referred to our institution. Patient 2 was started on intravenous immunoglobulin by his primary neurologist, which was maintained for a year without a meaningful response. Repeat electrodiagnostic study at our institution revealed non-length-dependent axonal sensory loss and features of acquired demyelinating neuropathy. TTR gene testing identified pathogenic variants p.Val30Met or V30M, and p.Ala 117Ser or A117S, in the first and the second patient, respectively. Conclusion: hATTR can mimic CIDP clinically and electrodiagnostically. The presence of significant sensory axonal loss, rapid course, and lack of response to immunomodulation therapy should prompt consideration of this diagnosis and TTR gene testing.
Hereditary transthyretin amyloidosis (hATTR), formerly known as transthyretin-related familial amyloid polyneuropathy (TTR-FAP), is the most common form of genetic amyloidosis, transmitted as an autosomal dominant trait. V30M is the most common identified mutation in patients with polyneuropathy, with endemic foci in Portugal, northern Sweden, and Japan. However, more than 100 other mutations have been described, with varying geographic distributions and organ involvement. The most typical presentation of hATTR is a progressive length-dependent sensory-motor polyneuropathy, which usually begins with small fiber involvement in patients with a history, or presence, of carpal tunnel syndrome. 1 Diagnosis is based on the clinical history, presence of other systemic complaints, family history (which can be lacking because of incomplete and variable penetrance), electrodiagnostic evidence of axonal polyneuropathy, identification of amyloid deposits in the tissues, and detection of TTR mutation. The diagnosis can be challenging in sporadic cases and when the clinical manifestations are atypical. Diagnostic pitfalls include inadequate attention to the presence of autonomic symptoms, as well as the presence of demyelinating features on nerve conduction study, leading to an erroneous diagnosis of chronic inflammatory demyelinating polyneuropathy (CIDP). 2, 3 Here we present a retrospective analysis of two patients, seen within a 6-12-month period, at our neuromuscular division. The patients were initially diagnosed with CIDP. An hATTR diagnosis was made on the basis of the presence of neuropathy in conjunction with two different pathogenic mutations in the TTR gene. 3 Penetrance is significantly higher with a risk of earlier onset when the mutation is inherited from the mother rather than from the father. 4 hATTR is caused by any one of more than 100 mutations in the TTR gene. He had a V30M mutation; this particular mutation is mostly identified in patients aged from 32-35 years in endemic areas of Brazil, Portugal, and Japan, to 56.7 and 61 years in Sweden and Majorca, respectively. 8 In the first report of the disease, the duration of the disease among Portuguese patients ranged from 7-10 years. 9 Subsequent reports showed in endemic regions (Portugal, Cyprus, and Majorca), that hATTR often occurs before the age of 40 (early onset), with progressive sensory-motor and autonomic neuropathy, leading to cachexia and eventually death within, on average, 10.8 years of disease onset. 10 Patient 2 was a Japanese male with late-onset progressive motor weakness observed over a more rapid course of 3 years. 11 He had the variant A117S; this mutation replaces alanine with serine at codon 117 of the TTR protein, and has been described in the Taiwanese population.
A hospital-based study in Taipei, Taiwan suggests that A117S may be a significant genetic etiology for chronic pan-modality polyneuropathy of adult onset. In this study, 19 patients with this mutation exhibited clinical and electrophysiologic evidence of idiopathic adult-onset axonal polyneuropathy. 12 Almost all A117S patients had a late age at onset (>50 years of age), unlike V30M patients who can have both early-and late-onset types, 13 as described above. 8 In both patients, the electrodiagnostic studies showed non-length-dependent sensorimotor axonal neuropathy with features of acquired demyelination, which could have been easily missed due to the presence of significant axonal findings. The latter could also have been due to the chronicity and progression of the neuropathy. Given the normal CSF protein levels and the normal MRI of nerve roots, as well as no response to IVIG in patient 2, the diagnosis of CIDP appeared to be questionable in both patients. The presence of gastrointestinal autonomic symptoms in both patients, as well as a history of bilateral carpal tunnel syndrome in patient 2, prompted us to consider gene testing for hATTR. Patient 1 had V30M mutation which has now been reported worldwide. Patient 2 had A117S mutation, which is a rare mutation that, until now, has never been described in the Japanese population.
One of the major ongoing challenges in hATTR is to identify the early, and sensitive, biomarkers in order for earlier initiation of therapies, and to enable clinical trials in early-stage patients, before irreversible axonal neural degeneration has occurred. Electrophysiologic studies are important parts of the diagnostic evaluation. These may include nerve conduction studies, electromyography, and autonomic function study including quantitative sudomotor axon reflex testing (QSART).
Electromyography and nerve conduction studies are useful in demonstrating large fiber neuropathy in sufficiently advanced cases, whereas studies such as autonomic function study and QSART are useful in demonstrating small fiber involvement, which is typically involved in the early phase of the disease. Nerve biopsy may be considered for cases in which the diagnosis remains elusive after less invasive tests have been inconclusive. Nerve biopsies in patients with hATTR reveal amyloid deposits in the endoneurial and epineurial connective tissue, along with deposits in the endoneurial and epineurial blood-vessel walls. With Congo red staining, amyloid exhibits an 14, 15 Amyloid deposits may also be seen in biopsy specimens of muscle, abdominal fat, or salivary glands. 1 For years, liver transplantation was the only available treatment to prevent the formation of additional amyloid deposits by removing the main source of mutated TTR. If liver transplantation is performed early in the course of hATTR, it may increase the median survival to more than 20 years. 16 There are few available pharmacologic therapies worldwide. TTR stabilizers (diflunisal and tafamidis) are pharmacologic therapies of hATTR which target the rate-limiting step in the formation of amyloid fibrils. 17 Diflunisal, a generic nonsteroidal anti-inflammatory drug, can reduce the rate of progression of polyneuropathy and preserve quality of life in patients with hATTR; 18 however, diflunisal has limitations in participants with cardiomyopathy or heart failure due to its sodium retention side effects.
Tafamidis meglumine is approved by the European Union for the treatment of hATTR; it binds to the two thyroxine-binding sites on the native tetrameric form of TTR and prevents dissociation into monomers and formation of amyloid. A randomized double-blind placebo-controlled trial showed a disease-modifying effect on neuropathy, neurophysiological function, and especially on quality of life and body mass index. 19 There are several emerging pharmacologic therapies designed to slow or stop the progression of hATTR. Hence, it is imperative to diagnose this condition accurately especially given the emergence of novel potential pharmacotherapy agents such as RNA interference (RNAi) and antisense oligonucleotides (ASO). These agents selectively silence TTR gene expression both in vitro and in vivo. 20, 21 Data demonstrate that the long-term administration of patisiran (RNAi) and inotersen (ASO) are generally well-tolerated. Phase III clinical trials met the primary efficacy end-point, showing slowing of the neuropathy progression and improvement in the patients' quality of life. Results have also shown robust and sustained serum TTR lowering, supporting the therapeutic hypothesis that TTR knockdown can potentially prevent and reverse the neuropathy. [22] [23] [24] In conclusion, hATTR is a progressive and fatal disease that is increasingly diagnosed worldwide. Neurologists must be aware of the diagnostic pitfalls of hATTR, and gene sequencing should be done in all suspected cases. The importance of correct diagnosis is crucial in order to avoid unnecessary therapy, such as immune therapy (as in our second patient, receiving IVIG for 1 year) while the disease is progressing. More importantly, the potential future availability of disease-modifying therapies that target the mutant gene adds more impetus to the avoidance of misdiagnosis and the identification of disease characteristics. Genetic testing should be also encouraged in relatives of diagnosed cases when they are able to understand its medical, social, and psychological consequences. A good knowledge of the natural history of the disease according to different TTR mutations allows clinicians to optimize multidisciplinary care for patients and to offer carriers a personalized follow-up to reveal the first signs of the disease.
